Thirty three infants survived and nine died. Ninety two observations were made on infants who were breathing spontaneously, eight on infants being treated by continuous positive airway pressure, and 60 on those who were mechanically ventilated. The median fractional inspired oxygen tension (FiO2) when observations were made was 0-35 (range 0-21-1-00, n=151); on nine occasions when low-flow oxygen was being administered through nasal catheters FiO2 was not known.
Transcutaneous oxygen (tcPO2) electrodes have been shown to estimate accurately arterial oxygen (PaO2) in infants in the first week of life, provided that the infant is not severely ill and that perfusion of the skin is adequate. [1] [2] [3] Few studies of older infants have been performed, but there is some evidence to suggest that tcPO2 electrodes underestimate PaO2 in those with bronchopulmonary dysplasia. 4 We investigated whether there were any systematic changes in the relation between tcPO2 and PaO2 with increasing gestational and postnatal age.
Methods
Infants studied. Simultaneous measurements of tcPO2 and PaO2 were made on 160 occasions on 42 infants being treated in the Neonatal Unit of University College Hospital. The median number of observations in each infant was three (range 1-17). The infants were born at 24-41 weeks' gestation, weighing 560-4075 g; 16 were girls and 26 were boys. The Table gives the principal diagnoses.
Thirty three infants survived and nine died. Ninety two observations were made on infants who were breathing spontaneously, eight on infants being treated by continuous positive airway pressure, and 60 on those who were mechanically ventilated. The median fractional inspired oxygen tension (FiO2) when observations were made was 0-35 (range 0-21-1-00, n=151); on nine occasions when low-flow oxygen was being administered through nasal catheters FiO2 was not known. Figure 1 shows the relation between tcPO2 and PaO2 for all the pairs of observations made in the study. Data for infants less than 8 weeks old are given in Figure 1 (a) and for those aged 8 weeks or more in Figure 1 (b). The ratio tcPO2:PaO2 was calculated for each pair of observations, and the relation between this ratio and increasing postnatal age is shown in Figure 2 . Figure 1 (a) shows that the data points are clustered around the line of identity, and therefore that in infants less than 8 weeks old measurement of tcPo2 generally gave a good estimate of PaO2, irrespective of what gestation the baby had been born at. This is confirmed in Figure 2 , which shows that the tCPO2:PaO2 ratio was usually close to I10 during the first eight weeks, but it can also be seen that the tCPO2:PaO2 ratio fell progressively with increasing postnatal age, leading to an underestimate of PaO2 by tcPO2 that is also apparent in Figure 1 (b) . If all the data for infants aged 8 weeks and above are taken together, the mean value for tCPO2:PaO2 is 0*83 (SD 0.15) (n=72), significantly lower than the mean value for infants aged less than 8 weeks of 1d11 (0.11) (n=88, p<0*001). In infants who were more than 3 months old, tcPO2 was almost always below 10 and often as low as 0s75 (Figure 2) . Clearly, a fall in the tCPo2:
PaO2 ratio occurred with increasing postnatal age to a level where PaO2 was substantially underestimated. How much of this effect was due to differences in the skin associated with the different gestational ages of the infants at birth is difficult to assess. The data in Figures 1 (b) and 2 suggest that tcPO2:PaO2 was lower in infants born at 30 weeks or above than in less mature infants, and Figure 3 illustrates the trend towards lower values with increasing gestational age: however, no significant effect of gestational age at birth could be shown from these data.
The reasons for the fall in tcPO2:PaO2 with increasing postnatal age are not clear and are probably multifactorial. That 
